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Rationale.--In spite of the rapid expansion of scientific knowledge, 
new discoveries, inventions and the even more rapid expansion in applica¬ 
tion, the percentage of students that are choosing physics as a career is 
decreasing. Today, this trend is one of the utmost concern to science 
educators. Researchers in the area have attributed the causation to many 
factors, among which content and methodology of teaching and presentation 
are in the forefront. The problems of stimulating interest, developing a 
favorable attitude, and guidance in motivation have been an ever present 
concern to high school physics teachers. It is evident that these factors 
are the key to quality learning and if it is assumed that all learning 
should contribute to scientific methods, scientific attitudes, and a phi¬ 
losophy of life, then, there is a demanding need for an investigation of 
any and all inhibiting factors to learning. 
According to Clark, 
The modern secondary school is concerned with providing a 
background of functional subject matter which will develop in¬ 
dividuality and responsible participation in our society; thus, 
contents and activities for students have become increasingly 
important.^ 
In many classes the use of textbooks and recitation procedures are 
1 
Joe W. Clark, "A Comparative Study of Two Types of Experiments in 
the Laboratory" (unpublished master thesis Department of Chemistry, 
Tennessee State University), 10. 
1 
2 
the primary methods of teaching, while demonstrations, laboratory work, 
and student projects are minimized. Therefore, the content and quality 
of textbooks play a major role in the preparation of physics students. 
It has been known for many years that high school physics textbooks 
are limited in one way or another. The literature reveals that for some 
time educators have been concerned over the shortcomings. Textbooks are 
generally too extensive and in many cases concepts are too vaguely pre¬ 
sented or conclusions are loosely drawn. Many educators are of the 
opinion that the various limitations of the textbooks make them inadequate 
for the preparation of modern students of physics. Members of the Science 
Manpower Project Committee in a summary state 
Like most courses, the high school physics course is in part a 
product of its history. Some fifty years ago such unit categories 
as light, heat, sound, mechanics, and electricity were represented 
in a good many courses of study, and the categories tended to be 
treated as so many separate disciplines. Few courses of study gave 
evidence of serious attempt to establish unifying themes, rather 
the courses tended to remain largely factual and discriptive. It 
is perhaps significant that from 1900 to about 1950 high school 
physics textbooks were devoted largely to the same kind of content. 
Often the addition of new material and content to the course was not 
parallel to the elimination of old materials, and the process became 
one of pouring more water into a barrel which was already full.l 
Other studies by many authoritative groups which includes the National 
Science Teacher Association, American Institute of Physics, and the 
American Association of Physics Teachers support this statement. 
A Most interesting study was carried out by the Harvard's Freshman 
Selection Committee, over which Dr. Elbert P. Little presides. The 
1 
"Modern High School Physics," Science Manpower Project, (Bureau of 
Publication, Teachers College-Columbus University), 23. 
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committee was to investigate the teaching of physics in the American High 
Schools and form recommendations for the general improvement of physics 
courses.^ 
The faculty members of the Department of Physics at both Harvard and 
Massachusetts Institute of Technology had become quite concerned over the 
pre-physics training which the entering freshman in the area of technology 
had received. The committee, after planning, carried out a thorough in¬ 
vestigation of the teaching of physics in some of the larger secondary 
schools in selected cities and reported these findings: 
(a) Secondary school physics textbooks in general presented the 
subject from a point of view that dated back half a century 
and no longer reflected the views of the scientific community. 
(b) General attempts to add new materials had resulted in a patch- 
work quality in which the unity of physics had dissappeared. 
(c) The amount of materials in the textbook had become so great 
that it could not be reasonably taught in an academic year. 
(d) Much of the new materials reflected the increasing importance 
of technology in our society, but resulted in further over¬ 
loading the course and minimizing the concepts of the science 
itself.^ 
From these findings it was concluded that an attempt to revise the 
general physics textbook would not be feasible. Instead the general 
physic textbook, in their thinking, should be discarded. They recommended 
that a new physics textbook should be organized which would meet the 
needs of the current and future society. A new committee, The Physical 
Science Study Committee (PSSC), was created and comprised members of the 
faculty of both Harvard and MIT with Dr. Jerrold R. Zacharias of MIT as 
1 
Elbert P. Little, "The Physical Science Study Committee", Harvard 




the organizer and pace setter. The committee secured funds from the 
National Science Foundation to finance the project and developed a new 
physics which is known as the PSSC Textbook. 
The National Science Foundation undertook the responsibility of 
training teachers for the presentation of the materials of the new text¬ 
book and in 1958, more than three hundred teachers were offered courses 
in the new text design. These teachers in turn offered and introduced 
these courses in their respective schools. The experiment was termed a 
success; the text was revised; and an increasingly larger number of 
teachers have been trained in successive years. 
There are still many areas which this method of teaching has not 
reached and many of the educators in these areas are totally unaware of 
the PSSC approach. As a science teacher in the school system of the State 
of Mississippi and a member of the state's professional educational organi¬ 
zations, it is assumed that this is generally true for the educators of 
this state. 
As Bennett points out, 
Since the absolute value of the textbook in the secondary as 
well as the future benefits of a high school course in physics has 
not been adequately evaluated, the struggle to develop courses and 
textbooks will continue.*• 
In the opinion of the writer, quality students in the sciences will 
be produced only through courses with modified contents and properly ad¬ 
ministered methods which will meet the needs of the students in their 
particular environments. Thus, it seems imperative for teachers of 
L 
J. W. Bennett, The Extent to Which High School Chemistry Tectbooks 
Adopted by the State of Mississippi Compare with the CBA Textbook." (un¬ 
published master thesis Department of Education, Atlanta University, 
1963) 10. 
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physics, as well as the other sciences, to assess and evaluate the con¬ 
tents of the text which are adopted for use in the preparation of their 
students. 
Evolution of the Problem.—In the State of Mississippi, as in perhaps 
other states, the physics textbooks which are adopted are limited in 
number and like many of the commercial textbooks, very extensive and 
difficult to cover within a regular school year. This is believed to 
be a result of continued addition of new materials from year to year with¬ 
out deleting any of the old materials. 
The writer's interest in these limitations has developed from teach¬ 
ing experiences over the past nine years. He first became aware of the 
extensiveness of the materials and content during his first year as a 
physic teacher. Using the conventional textbook method of teaching, he 
was able to cover less than one-half of the subject matter. In the follow¬ 
ing years, the writer employed various techniques which included prepared 
lectures, unit plan, and group planning, but the text material was never 
fully covered. 
The writer learned of the textbook produced by the PSSC Committee and 
an interest was developed in the design of the textbook and since it was 
not on the adoption list for the school system in which he was employed, 
the writer wished to compare the adopted texts with the PSSC textbook. 
Contribution to Educational Knowledge.--The writer feels that the 
data collected should be of value to science teachers as well as to school 
administrators in the following ways: 
1. The study provided some objective evidence as to the basic phi¬ 
losophies and objectives which the authors of the texts are 
advocating. 
6 
2. The study identified supplemental materials which are helpful 
to a teacher planning a course in physics. 
3. The study gave an indication of the progress made in physics 
during the past decade, identify changes in types of informa¬ 
tion as well as new information, and points out strengths and 
weaknesses in both the new and old texts. 
4. It is hoped that the findings will be of some value in provid¬ 
ing additional information for selection of physical science 
textbooks. 
Statement of the Problem.--The major problem of this study was to 
compare the philosophies and supplementary material of four physics text¬ 
books and to ascertain whether the major principles of physical science 
are contained in them. 
Purpose of the Study.--The major purpose of this study was to com¬ 
pare the philosophies and supplementary materials of a group of physics 
textbooks and make a comprehensive identification of the United States 
Office of Education adopted principles of general science found in a 
group of physics textbooks on the adoption list in the State of 
Mississippi. 
More specifically, the purpose of this study was to investigate and 
compare the following: 
1. The philosophies of the textbooks. 
2. The number of principles stated or inferred in the textbooks. 
3. The percentage of the textbooks allocated to specific areas of 
the physical science principles. 
4. Experiments, illustrations, pictures, and projects associated 
with the content. 
5. The implications. (A conclusion and recommendations will be 
established and presented in the final thesis copy). 
Limitation of the Study.--This was limited in the following ways: 
1. The writer used a selected number of textbooks 
7 
2. This study was not concerned with the teachers or administrators 
who selected the textbooks. 
3. This study was limited to the approved list of physics books for 
the State of Mississippi. 
Locale of the Study.--This study was conducted at Atlanta University, 
Atlanta, Georgia. 
Subjects and Materials.--The subjects and materials used in the study 
are identified below: 
A. Subjects - The subjects are the textbooks: 
1. Physics, Physical Science Study Committee, (Boston: D. C. 
Heath and Company, 1966). 
2. Modern Physics, Charles Dull, Clark Metcalfe, and John 
Williams, (New York: Holt Rinehart and Winston, Inc., 
1964) . 
3. Physics for Modern Times, Abraham Marcus, (Englewood Cliffs, 
New Jersey: Prentice-Hall, Inc., 1959). 
4. Elements of Physics, Paul J. Boulan (Allyn and Bacon, Inc., 
1965) . 
B. Materials - The materials used are: 
1. A list of physical science principles proposed ny the United 
States Office of Education. 
2. Check list. 
Method of Research.--The Descriptive Survey Method of Research was 
utilized, using the specific techniques of documentary analysis to collect 
the data. 
Procedural Steps.--The following procedural steps were used in this 
study : 
1. The literature pertinent to this study was reviewed and presented 
in the final thesis copy. 
2. Copies of all of the textbooks, workbooks, and supplementary 
materials to be used in the study were surveyed. 
3. A list of principles of physical science from the United States 
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Office of Education was secured. 
4. A tally sheet was prepared and the data collected was recorded 
during the comparison. 
5. The data were assembled into appropriate tables for purpose of 
analysis, comparison and presentation, and presented in the 
final thesis copy. 
Survey of Related Literature.--The literature pertinent to this study 
has been organized under the following captions: 
1. Philosophies and Objectives of Science Teaching 
2. Contents of Textbooks in Science Instructions 
3. Summaries of Studies Pertinent to the Problem 
Philosophies in science education and objectives in science instruc¬ 
tions are ever changing with the changes in environmental needs in order 
to equip the student with the necessities to compete in his society. 
Studies reveal that these changes are not only identified with changes 
in time but are apparent with changes in localities.'*' 
These changes in the teaching philosophy in the schools of the nation 
is divided into three major periods by Richardson: 
The teaching of the sciences in the schools of our nation can 
be divided into three general periods, each characterized by a 
predominant kind of objective: 
1751 - 1812 Practical and expository 
1872 - 1900 College preparatory 
1900 - Present Evolution from college preparatory to functional*- 
1 
"Report on General Education," Science Education in American Schools, 
Forty-sixth Yearbook of the National Society for the Study of Education, 
Part I (Bloomington, Illinois: Public School Publishing Company, 1947), 
19-20. 
2 
John S. Richardson, Science Teaching in Secondary Schools (Englewood 
Cliffs, New Jersey: Prentice-Hall, Inc., 1964) p. 7. 
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Barber summarizes the objectives in science education from 1900 to 
1940 as: 
1900 - General science as a body of subject matter 
1920 - General science as an aid to understanding the environment 
1930 - General science as an aid to understanding the modern world 
1940 - General science as an aid to meeting a child's need and 
interest-*- 
The literature revealed that the first high school in America was 
established in Boston.^ The curriculum of the school included natural 
philosophy, chemistry, and natural history, the latter being primarily 
botany and zoology. There was little or no laboratory work and few 
demonstrations. It appeared that the primary objective was the acquir¬ 
ing of information that seemed to have practical value. Initially, there 
was no particular emphasis on college entrance requirements, the high 
school having been planned to meet the functional needs of the young 
people of the time. 
Burnett stated that: 
The first secondary school established in America was the Boston 
Public Latin School. It was established in 1635 to prepare students 
for admission to Harvard College. Harvard College, in turn, was con 
cerned almost exclusively with the preparation of ministers of such 
orthodoxy as to perpetuate the religion and moral concepts of the 
theoretic leaders of early colonial times.3 
With the development and expansion in the use of America's natural 
resources and the rapid growth of the country, changes in the objectives 
1 
Barbara B. Barber, "Principles of General Science Contained in 
Selected General Science Tectbooks" (unpublished master thesis, School of 
Education, Atlanta University, 1966) 11. 
2 
Richardson, op. cit., p. 9. 
3 
R. Will Burnett, Teaching Science in the Secondary School (New York 
Rinehart and Company, Inc., 1957) p. 54. 
10 
for students preparation became more apparent. The growing industries 
needed men trained in science and sound training in agriculture was in 
demand. This brought an awareness for the need of youth educated in the 
sciences for if the country was to advance and keep a pace with other 
nations of the world, technical training was imperative. 
Selected groups and individuals recognized the demand and private 
schools and science academies were opened. It is stated that: 
The academies were private institutions. Some were supported 
by companies which sold stock among the parents of the students. 
Others were established by individuals as profit making enterprises. 
In many cases, an individual teacher established an academy just as 
the average medical doctor today hangs out shingle and engages in 
private practice.^ 
Since the schools were operated by groups or individuals with dif¬ 
ferent abilities and being independent of each other, the curricula they 
offered varied in quantity and in quality. Perhaps the greatest result 
of these schools were the realization of a need for the emphasis on 
usable and practical subject matter for language arts, mathematics, and 
the natural sciences. 
The need for usable and practical subject matter awaken instructors 
at colleges and universities. Re-evaluation of their philosophies were 
undertaken and from the findings, college preparatory curricula were ad¬ 
vocated. Harvard College, in 1872, announced the acceptability of high 
school science courses for college entrance. Other colleges soon fol¬ 
lowed as pre-requisite to college entrance became an increment part of 




As more and more institutions followed the pattern of making science 
a requirement for college entrance, they began to gradually dominate the 
high school science curriculum. Programs of study were recommended and 
lists of acceptable required experiments were made available to the high 
schools. Thus, the course of study was greatly influenced by the colleges. 
And since more and more teachers brought to the high school a fresh recol¬ 
lection of the college courses that he studied, the domination by the 
colleges was quite strong. 
Hoff describes the textbooks: 
Often the textbooks and manuals were simplified editions of 
college textbooks and manuals, in many instances being written 
by the same authors. Too often the expedient in writing the high 
school version was to emasculate the college text by omitting the 
rich details, leaving a short summary that was duller and more 
difficult. The laboratory work was formal and meaningless to the 
high school students; in zoology and botany, for example, it was 
largely morphology and taxonomy.^ 
Factors such as these caused the percentage of high school students 
O 
enrolled in science courses to decline. Educators became increasingly 
concerned, thus, as a result and evaluation of the science courses in 
the high school curriculum became a necessity. 
In 1927, a special committee of the American Association for the 
Advancement of Science prepared a report entitled "On the Place of 
Science in Education." The report emphasized the importance of 
1 
Authur G. Hoff, Science Teaching (Philadelphia: The Balkiston 
Company, 1950), p. 28. 
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scientific methods as as an objective of instruction. Perhaps, its 
greatest contribution was the recommendation that studies of science 
teaching be undertaken on a national level, that a field secretary be ap¬ 
pointed to assist teachers of science and that a national council of 
science teachers be organized.^ 
In 1932, the NSSE in its "Thirty-first Yearbook" offered a com¬ 
prehensive program and advocated the definite organization of science 
instruction in all grades from first to twelfth.^ it proposed that all 
science instructions, including such specialized areas as chemistry and 
physics, be organized about certain broad generalizations or principles. 
It held the purpose of science teaching to be the development of under¬ 
standings of the major generalizations and of associated scientific 
attitudes. 
The Progressive Educational Association proposed that science teach¬ 
ing should be organized around broad areas of living Characterized as: 
(1) Personal living 
(2) Immediate Personal-social relationships 
(3) Social-civic relationship 
(4) Economic relationship 
(5) Ability to use reflective thinking in the solution of problems.^ 
Barber expresses the general thinking of the educators in the early 60s. 
1 
J. D. Maynor, "Critical Role of Junior High School Science," 
Science Education, XXXIX (May, 1964). 201-5. 
2 
Report of Subcommittee on Teaching of Science, Commission on 
Reorganization of Secondary Education. U. S. Bureau of Education 
Bulletin IX (Washington: Government Printing Office, 1920). p. 19. 
3 
"Education for All American," Educational Policies Commission. 
National Educational Association. (Chicago: 1944). 
13 
In 1964, science curriculum leaders proposed that general 
science no longer be general. They recited the many faults in¬ 
herent in teaching an integrated course and suggested that 
science in grades seven, eight, and nine be compartmentalized 
into several separate subjects.^ 
In the early forties, the NSSE advocated that objectives should be 
organized around certain broad generalizations or principles and that the 
types of objectives should be directed toward functional factors of 
learning.2 
The age of today, the space age, has advanced scientific knowledge 
so rapidly until a gap has been created between the technicians and tech¬ 
nology, mechanics and machinary, and the science and scientist. As a 
result, a great demand for students of science to be equipped with a 
general knowledge of principles which are applicable in his surroundings 
and to develop the art of critical thinking has been created. It would 
seem that a good philosophy of today in the education of students of 
science is to aid him in becoming scientific minded in his habits, guide 
him to become inquisitive in nature, arouse in him the challenge to iden¬ 
tify problems and teach him to formulate solutions. It is the 
responsibility of the science teacher to prepare the student such that 
he may successfully meet the needs of his and the future society. The 
trends in science education are directed from the mastering of technical 
skills and focused toward understanding the scientific principles associ¬ 
ated with activities in the environment. Inherent in this philosophy is 
the task of developing critical thinking students. 
1 
Barber, op. cit., p. 11. 
2 
Forty-sixty Yearbook, op. cit., p. 29 
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Weaver states that: 
A philosophy is a representation of a perference for a way of 
life. The American way of life is that of democracy. The first 
concern in a democracy is for the human organism. All of our in¬ 
stitutions exist for purposes of promoting the individual's growth. 
Our people believe that their system of free universal compulsory 
education will produce intelligent, effective, participant citizens.^ 
Objectives and contents make possible the operation of effective 
principles in the process of teaching. And since objectives are the 
directional instruments toward the accomplishments expected in a course 
of study and contents are the means, they are the basic tools in the cur¬ 
riculum of a science class. Thus, objectives should be well understood 
and contents should be adequate for use by all persons concerned in the 
particular course. 
There is little doubt that subject matter is the basis of general 
education seems hardly debatable. More difficult to agree upon, however, 
are such questions as: What should be included under the category fo sub¬ 
ject matter; Which subject matter is of most value to general education; 
and how may we insure that the subject matter taught will include up-to- 
date or the most reliable information. 
Gorman points out these déficiences in todays textbooks 
1. Textbooks are too big 
2. Vividness is lacking 
3. Conclusions are often lightly drawn 
4. Many meaningless pictures appear in textbooks 
5. Little agreement on contents 
1 
Edward K. Weaver, "A Philosophy for A Sound Science Education," 
Education, LXXX (September, 1950), 350-51. 
2 
Burton W. Gorman, "Some Deficiencies of Textbooks," High School 
Journal, XXXVIII (October, 1954 - May, 1955), 221-23. 
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Stiles states: 
The textbook is even today a significant factor in American edu¬ 
cation. In almost no other land do the teachers lean so heavily 
upon the text as a teaching aid. It seems quite certain that 
American ingenuity, as in other mass produced goods, has brought 
textbooks that are too large, more profusely illustrated, and 
possesser of greater eye appeal than those of a generation ago. 
This does not mean, however, that today's American textbooks are 
perfect or that teachers should use them without understanding their 
limitations. 
There have been many studies made in the investigation of science 
textbooks, some of which are related to this particular study. Kilzer 
in a report "Mathematics Needed in High School Physics" found that their 
is a need for attention to some of the difficulties encounted in the sub¬ 
ject. He found that high school physics is not as effectively taught as 
other subjects. In his study, he found that pupils who had completed 
their high school physics course cannot solve ordinary physics problems 
satisfactorily. He also pointed out that 47% of the physics teachers in 
155 Iowa high schools omitted half of the problems given by their textbooks. 
Brown in an investigation of the mathematics needed for a comfortable 
living, that is reading newspapers, magazines, etc., found that pupils who 
had completed the tenth grade in math was sufficiently trained. 
CHAPTER II 
PRESENTATION AND ANALYSIS OF DATA 
Introduction.--The purpose of this chapter was to present, analyze, 
and interpret the data collected from an examination of some physics 
textbooks on the adoption list of the state of Mississippi in 1967. 
These textbooks were compared with the text prepared by authorities in 
physics known as the Physical Science Study Committee.^ 
To achieve the purposes of this study the following procedures were 
undertaken. 
1. An analysis of the philosophies of the textbooks were made. 
2. Each textbook was investigated for the purpose of identifying 
the number of major principles of physical science contained in 
the textbooks.^ 
3. The content of each textbook was further analyzed to find what 
percent of the textbooks were allocated to specific areas of 
the physical science principles. 
4. Illustrations, pictures, experiments, and projects associated 
with the textbooks were analyzed to determine the emphasis 
placed on these as learning processes. 
5. The findings were tabulated, presented, analyzed, and 
interpreted. 
The philosophies were investigated to establish the author's pur¬ 
poses for writing the textbooks. These purposes were limited to college 
1 
Elbert P. Little, "The Physical Science Study Committee," Harvard 
Educational Review, XXIX (winter, 1959), p. 90-93. 
2 
Harold E. Wise, The Major Principles of Physics, Chemistry, and 
Geology of Improtance for General Education, U. S. Department of Education 




preparatory, technical training, and culture development. The principles 
used were selected because they constituted the basic physical science 
principles which were proposed for a complete course in the physical 
sciences.^ The books were analyzed to identify the present or absent of 
these principles (270 in number) because it was felt that they would be 
an index to the variety of subject matter treated in the textbooks. The 
contents were treated to identify the eighteen (18) areas of the physical 
science principles and to determine what percentage of the textbooks was 
devoted to a particular area. It was felt also that this would serve as 
an index toward identifying new and deleted subject mater. 
Analysis of Philosophies.--The philosophies were analyzed, evaluated, 
and summarized, and a summary of the findings is presented in this 
chapter on page . Table 1, page , follows the summary. The major 
principles of physical science were used as an outline for comparing 
these textbooks. The data collected are presented in the form of tables; 
each table contains the physical principles areas (18 areas) of physical 
science. The presentation of the data in this chapter will be presented 
in the following order: (a) pagination of data, (b) physical science 
principles frequency count, (c) percentage of text allocated to princi¬ 
ples. 
This study was limited to: 
1. Four physics textbooks on the adoption list of the State of 
Mississippi adiption list. 
Barbara Bursey Barber, "Principles of Physical Science Contained 
in Selected General Science Textbooks," (unpublished master's thesis, 
Scholl of Education, Atlanta University, 1963), 22. 
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2. A list of physical science principles, recommended by the 
United States Board of Education, as a guide for investiga¬ 
tion . 
Philosophies.--The textbook Physics, which was developed by the 
Physical Science Study Committee, was analyzed for the philosophy of 
the text. It was found stated, "Physics is presented not as a mere 
body of facts but basically as a continuing process by which men seek 
to understand the nature of the physical world."-'- A further analysis 
of the content revealed that the mathematics required were essentially 
alegebra, geometry, trigonometry, and some understanding of analytical 
geometry and calculus. The presentation of the subject matter tended 
to center auound problems or basic concepts. Each chapter was termi¬ 
nated by a set of problems and suggested reading references. The book 
is primarily college preparatory. 
From an analysis of the textbook, Modern Physics, it was found 
stated, "The book has all of the material needed to meet the college 
entrance examination board requirements."^ A further analysis of the 
textbook content revealed that the pre-requisite in mathematics is an 
adequate preparation in algebra, geometry, and trigonometry. The pre¬ 
sentation of the subject matter is largely factual. Each chapter is 
terminated by questions for discussion, a set of problems for solution, 
and a summary of the chapter. The problems are of two groups, A & B, 
1 
Physical Science Study Committee, Physics, (Boston: D. C. Heath 
and Company, 1906) vi. 
2 
Charles E. Dull, H. Clark Metcalfe, and John E. Williams, Modern 
Physics, (New York: Holt Rinehart and Winston, Inc., 1964) v. 
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Group A is suppose to be less difficult than Group B. The textbook phi¬ 
losophy is college preparatory. 
From an analysis of the textbook, Physics for Modern Times, for 
the philosophy of the author, it wos found stated, "Physics must be 
taught to the high school student as a culture course, not as a tech¬ 
nical course.A more extensive analysis of the content revealed that 
mathematics is all but absent from the textbook. There are few, if any, 
problems included which requires individual solutions. The author used 
the historical method in presenting the subject matter,,that is, he de¬ 
veloped the contents from the historical background and presented it in 
somewhat of a story form. Each chapter is followed by a set of questions 
(an average of 5 in number) which are designed for discussion. The text¬ 
book is designed for culture development. 
The textbook, Elements of Physics, was analyzed for the author's 
philosophy and the statement, "care has been taken to meet the varying 
o 
interests and needs of both general and college preparatory groups." 
A futher analysis of the content revealed that the mathematics required 
for the subject matter is basic knowledge of algebra, geomethy, and a 
general knowledge of trigonometry. The subject matter is presented as 
a body of factual knowledge. Experiments are integrated within the 
topic to aid in compreeension. Text questions are placed at intervals 
in the chapters and each chapter is followed by discussion questions, 
problems for solution, and a summary. The textbook is primarily college 
preparatory. 




A summary of the philosophies of the textbooks are shown in 
Table 1 below. 
TABLE 1 






PSSC Physics X 
Modern Physics X 
Physics for Modern Times X 
Elements of Physics X 
An Analysis of the Eighteen Areas of Physical Science Principles 
Each book was analyzed to determine the number of principle areas 
treated, the occurrence of principles, percentage of the textbooks allo¬ 
cated to principles, number of illustrations, experiments, pictures, and 
projects to determine how they compare with the PSSG textbook. 
The data collected are presented in tables contained in this chapter. 
The principle areas are presented in table two. They are numbered 1-18 
are are found in column one. The principles developed by the USOE are 
found in the appendix. 
The presentation, analysis, and interpretation of the data will fol¬ 
low the organization of the tables. The presentation and interpretation 
of the data will be done separately for each textbook only when the data 
warrants this distinction. 
An analysis of the textbook, Physics (PSSC), for the principle areas 
TABLE 2 
AN ANALYSIS OF THE EIGHTEEN AREAS OF PHYSICAL SCIENCE PRINCIPLES 
C/3 , 1 X) 03 
CD C cd C CD CD 
r—1 •H CD •H X bl) 03 
CM U 4» £ a cd 0 q 03 
•H PM < PM r-4 PM 44 o 44 
Ü o a; 03 CD •H 44 c 
NUMBER 1 £ *4—1 c <4-1 c &c 44 X CD bd 44 44 44 44 o CD 
•H X 0 •H o t—1 cd X O CD r-4 cd O cd 0 03 O 03 E 
U CD 44 CD 44 CM 44 PM 44 CD PM •H 
PM X! u CO y* c/3 c X PM cd •H C J4 44 PM O PM U CD U 
PHYSICS (PSSC) £ <D <D CD CD CD £ CD a Ü CD (D 03 CD CD CD £ M3 (D 
cd i—I r—1 MJ r-4 a T—( M-> 0 C a M3 £ M3 •f—i M3 44 6 a 
CD a £ O* £ CM u § 
«—4 •H *4 £ r-4 £ O £ CJ £ X 
u c 3 •H 3 •H a) c r-4 u cu 3 r-4 3 ^4 3 •H w 
< H 3 CJ z; CJ PM h4 < PM PM 2 h4 PM PM 
Book Manual Total 
Properties of Energy and Matter X 9 2 22.2 1 
Mechanics of Solids X 23 13 56.6 145 22.0 27 63 9 
Mechanics of Liquids 7 
Mechanics of Gases X 12 8 66.6 15 2.3 6 6 3 
Heat X 29 18 51.7 18 2.7 6 6 
Sound X 16 7 43.7 20 3.4 17 13 1 
Light X 28 28 100.0 113 17.1 83 59 
Magnetism X 5 5 100.0 71 10.8 75 9 4 
Static Electricity X 6 6 100.0 48 7.3 50 27 
Current Electricity X 27 25 92.6 23 3.5 27 1 
Atomic Energy and Radiation X 18 18 100.0 56 8.5 25 7 
Chemical Nature of Matter X 14 11 78.6 45 6.9 21 9 5 
Structure of Matter X 21 12 57.1 25 3.8 9 
Solution and Colloids X 11 8 72.7 8 1.2 
Ions in Solution Electrolysis X 14 4 28.5 3 .4 1 
Carbon and Organic Chemistry X 9 4 44.4 2 .3 7 1 
Diastrophism and Vulcanism 10 1 .9 
Degradation 11 
Total 15 270 170 62.9 592 89.8 354 200 1 22 
TABLE 3 


























































































































































































































































Properties of Energy and Matter X 9 5 55.5 10 1.4 1 10 7 
Mechanics of Solids X 23 13 56.5 79 11.8 101 20 7 10 
Mechanics of Liquids 7 
Mechanics of Gases X 12 1 8.3 2 
Heat X 29 18 63.1 54 8.1 42 9 4 17 
Sound X 16 7 43.8 42 43.8 30 19 13 5 
Light X 28 28 100.0 100 14.9 90 48 43 11 
Magnetism X 5 5 100.0 24 3.6 66 13 7 4 
Static Electricity X 6 6 100.0 28 4.2 28 6 2 
Current Electricity X 27 27 100.0 63 9.8 40 7 7 
Atomic Energy and Radiation X 18 18 100.0 24 3.6 62 14 7 3 
Chemical Nature of Matter X 14 2 14.5 
Structure of Matter X 21 12 57.1 21 3.1 9 9 8 
Solution and Colloids 11 
Ions in Solution Electrolysis X 14 2 14.5 
Carbon and Organic Chemistry 9 
Diastrophism and Vulcanism 10 
Degradation 11 
Total 13 270 144 53.3 445 66.3 468 146 97 71 
TABLE 4 
AN ANALYSIS OF THE EIGHTEEN AREAS OF PHYSICAL SCIENCE PRINCIPLES 
NUMBER 3 
PHYSICS FOR MODERN TIMES 
CO 1 t XJ 
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CD (D CD G (D G 
X •r—» X X X CD 
O B O 6 CM 
3 G G •H G Xî 
2 a 2 PM 2 w 
Properties of Energy and Matter X 
Mechanics of Solids X 
Mechanics of Liquids X 





Static Electricity X 
Current Electricity X 
Atomic Energy and Radiation X 
Chemical Nature of Matter X 
Structure of Matter X 
Solution and Colloids 
Ions in Solution Electrolysis 
Carbon and Organic Chemistry 
Diastrophism and Vulcanism 
Degradation 
Total 14 
9 5 55.5 6 .8 
23 12 52.1 36 4.8 32 
7 2 28.6 2 .3 2 
12 6 50.0 3 .4 1 
29 8 27.6 61 8.1 33 
16 9 56.3 34 4.5 17 
28 26 92.9 39 5.2 22 
5 5 100.0 12 1.6 7 
6 6 100.0 25 3.3 17 
27 26 96.3 60 8.0 45 
18 17 94.4 57 7.6 12 
14 9 64.3 8 1.1 
21 9 42.0 9 1.2 6 
11 




270 145 53.7 350 46.6 194 
TABLE 5 
AN ANALYSIS OF THE EIGHTEEN AREAS OF PHYSICAL SCIENCE PRINCIPLES 
NUMBER 4 
ELEMENTS OF PHYSICS 
C/3 1 1 XJ 
0 c 0 c 0 
i—i •H 0 •H X) 
& u J-l u 3 
•H PM c PM r-M 
0 O 0 
c MM c 4M C ao 
•H XJ O •H O HM 0 X) 
u 0 4M 0 
PM X U 0 i-i 0 C XJ 
3 0 0 0 0 0 3 
cd r-M X i—4 X r-M 0 r-H 
0 0 B a £ a U 0 
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03 0 •rM 
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4M a 4M ?M 4M 
M Cd -H G SM 4M u 0 
0 0 0 0 0 03 0 0 
40 o C 0 rû 0 X *«~n 
6 »“M *H U e r-M 0 
P i—t 5-J 0 3 «—1 
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03 
4-> 
MM MM c 
O 03 O 0 
0 6 
•rM 
0 3 0 
MO 4M MO <13 
£ 0 £ cu 
p •H 
2 PM W 
Book Workbook Total 
Properties of Energy and Matter X 9 5 55.5 21 3.2 6 11 8 1 9 
Mechanics of Solids X 23 21 91.3 82 12.8 60 47 9 12 21 
Mechanics of Liquids X 7 6 85.9 36 5.6 20 14 5 9 14 
Mechanics of Gases X 12 9 75.0 22 3.4 18 8 6 5 11 
Hwat X 29 20 69.0 92 14.3 73 45 22 15 37 
Sound X 16 12 75.0 40 6.2 27 26 8 4 12 
Light X 28 25 88.3 90 14.0 87 40 8 13 21 
Magnetism X 5 5 100.0 49 7.6 49 29 10 5 15 
Static Electricity X 6 6 100.0 5 ,8 50 29 6 1 7 
Current Electricity X 27 26 89.3 93 14.5 23 13 4 8 12 
Atomic Energy and Radiation X 18 14 87.5 18 2.8 13 5 
Chemical Nature of Matter X 14 7 50.0 3 .7 
Structure of Matter X 21 6 28.6 20 3.1 13 8 
Solution and Colloids X 11 2 18.1 
Ions in Solution Electrolysis X 14 2 14.5 2 2 
Carbon and Organic Chemistry 9 1 .6 
Diastrophism and Vulcanism 10 
Degradation 11 
Total 15 270 166 61.5 57 2 89.1 430 280 86 75 161 
25 
treated revealed that 15 or 83.3 percent of the areas were included. 
Thus, 3 or 16.7 percent of the areas were not treated. These were the 
areas of mechanics of liquids, diastrophism and vulcanism, and degrada¬ 
tion. 
These data are included in table two, page 21. The data show for 
the occurrence of principles that 170 or 62.9 percent of the 270 prin¬ 
ciples were treated and these were developed over 592 pages or 89.8 
percent of the textbook. It was observed that the areas of light, 
magnetism, static electricity, and atomic energy and radiation all prin¬ 
ciples of areas were treated and the area current electricity received 
near perfect treatment. In the areas of heat, mechanics of solids, 
structure of matter and the chemical nature of matter, more than 50 per¬ 
cent of principles were treated. 
It was further observed that 354 illustrations and 200 pictures 
were used to aid in developing the areas. No experiments were given in 
the textbook but 22 were used in the combination text and laboratory 
guide. 
An analysis of the textbook, Modern Physics, for the principle areas 
treated revealed that 13 or 72.2 percent of the areas were included. 
Thus, 5 or 27.8 percent of the areas were not treated. These were the 
areas of solution and colloids, carbon and organic chemistry, ions in 
solution-electrolysis, diastrophism and vulcanism, and degradation. 
These data are included in table 2, page 22. The data show for the 
occurrence of principles that 144 or 53.3 percent of the 270 principles, 
see appendix, were treated and these were developed over 445 pages or 
66.3 percent of the textbook. It was observed that the areas of light, 
26 
magnetism, static electricity, current electricity, and atomic energy 
and radiation, all principles of areas were treated in the areas of 
heat, properties of energy and matter, mechanics of solids, and struc-- 
ture of matter, more than 50 percent of principles were treated. 
It was further observed that 468 illustration, 146 projects, and 
200 pictures were used to aid in developing the areas. No experiments 
were given in the textbook but 22 were used in the laboratory manual. 
An analysis of the textbook, Physics for Modern Times, revealed 
that 14 or 77.7 percent of the areas were included. Thus, 4 or 22.3 
percent of the areas were not treated. These were in the areas of solu¬ 
tions and colloids, carbon and organic chemistry, diastrophism and 
vulcanism, and degradation. 
These data are included in table 2, page 23. The data show for the 
occurrence of principles that 145 or 53.3 percent of the 270 principles, 
see appendix, were treated and these were developed over 350 pages or 
46.6 percent of the textbook. It was observed that the areas of magne¬ 
tism and static electricity the principles were fully treated. In the 
areas of principles of energy and matter, mechanics of solids, mechanics 
of gases, sound, light, current electricity, chemical nature of matter, 
more than 50 percent of the principles were treated. It was further 
observed that 194 illustrations were used in the development of the prin¬ 
ciples. There were no pictures, projects, or experiments. 
Analysis of the textbook, Elements of Physics, for the principle 
areas treated revealed that 15 or 83.3 percent of the areas were included. 
Thus, 3 or 16.7 percent of the areas were not included. These were the 
areas of carbon and organic chemistry, diastrophism and vulcanism, and 
27 
degradation. 
These data are included in table 2, page 24. The data show for the 
occurrence of principles that 166 or 61.5 percent of the principles, see 
appexdix, were treated and these were developex over 572 pages or 89.1 
percent of the textbook. It was observed that the areas of magnetism 
and static electricity, all principles of the areas were treated. In 
the areas of properties of energy and matter, mechanics of gases, heat, 
and chemical nature of matter more than 50 percent of the principles 
were treated and in the areas of mechanics of liquids, sould, light, 
and current electricity more than 75 percent were treated. 
It was further observed that 439 illustrations, 280 pictures, and 
86 experiments were used to develop the areas. In addition, 75 experi¬ 
ments were given in the laboratory manual. 
A comparison of the textbook included principles with PSSC. It 
was noted that only the PSSC Physics and the Elements of Physics treated 
as many as 15 areas of the principles. Modern Physics and Physics for 
Modern Times treated 13 and 14 areas respectively. None of the books 
treated areas 17, diatrophism and vulcanism, and 18, degradiation. 
The textbook, Modern Physics, included 144 or 53.3 percent of the 
principles and these were developed over 445 pages or 66.3 percent of 
the textbook. The Textbook contained 468 illustrations, 97 pictures, 
146 projects, and 71 experiments. The experiments were found in the 
laboratory manual which ammompany the textbook. Thus the PSSC Physics 
contained more areas of physical science principles (2), more principles 
(26), more pages allocated to the principle areas (147) more pictures 
(103), and more illustrations (114) than the textbook Modern Physics. 
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Modem Physics contained more projects (147) and more experiments (49). 
In comparison with the textbook, Physics for Modern Times, the 
PSSC Physics contained more areas of physical science principles (1), 
more physical science principles (21), more pages allocated to the prin¬ 
ciple areas (222), more illustrations (245), and more pictures and 
experiments. The Physics for Modern Times contained no pictures or ex¬ 
periments, neighter did it contain any projects. 
The PSSC Physics were compared with the textbook, Elements of 
Physics, and these findings were revealed: both contained the same number 
of areas principles (15), the PSSC Physics contained more principles (4) 
and more pages allocated to the principles (20). The Elements of Physics, 
contained more illustrations (85), more pictures (80), and more experi¬ 
ments (139). 
Table 3, page 29, presents a summary of the findings of the princi¬ 
ple areas for the composite textbooks. The principle areas are listed 
separately and include data for the number of principles in each area, 
number of principles in each textbook, number of pages allocated to each 
principle area, and the percentage of the textbooks allocated to each 
area. 
Table 4, page 32, presented a summary of the findings in table 3. 
The three textbooks were compared with the PSSC textbook. The books 
were rated according to their similarity to the PSSC textbook. The one 
that was more nearly related was assigned a value of 1, the second in 
relationship was assigned a value of 2, and the book which was more 
distant related was assigned a value of 3. The PSSC textbook was not 
listed in the table 
TABLE 6 
A COMPARISON OF THE INCLUDED PRINCIPLES WITH PSSC 
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Number of Principles in Area 9 9 9 9 Number of Principles in Area 23 23 23 23 
Number of Principles Included 2 5 5 5 Number of Principles Included 13 13 12 21 
Number of Pages Allocated to 
Principles 
10 6 21 Number of Pages Allocated to 
Principles 
145 79 36 82 
Percentage of Pages Allocated 1.4 .8 3.2 Percentate of Pages Allocated 22.0 11.8 4*3 128 
MECHANICS OF LIQUIDS MECHANICS OF GASES 
Number of Principles in Area 7 7 7 7 Number of Principles in Area 12 12 12 12 
Number of Principles Included 2 6 Number of Principles Included 8 1 6 9 
Number of Pages Allocated to 2 36 Number of Pages Allocated to 15 3 22 
Principles Principles 
Percentage of Pages Allocated .3 5.6 Percentage of Pages Allocated 2.3 .4 3.4 
HEAT SOUND 
Number of Principles in Area 29 29 29 29 Number of Principles in Area 16 16 16 16 
TABLE 6 Continued 
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Number of Pages Allocated to 
Principles 
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LIGHT 
Number of Principles in Area 
Number of Principles Included 
Number of Pages Allocated to 
Principles 
Percentage of Pages Allocated 
18 18 8 20 Number of Principles Included 7 7 9 12 
18 54 61 92 Number of Pages Allocated to 
Principles 
20 42 34 40 
2.7 8.1 8.1 14.3 Percentage of Pages Allocated 3.4 43.8 4.5 6.2 
MAGNETISM 
28 28 28 23 Number of Principles in Area 5 5 5 5 
28 28 26 25 Number of Principles Included 5 5 5 5 
113 100 39 90 Number of Pages Allocated to 
Principles 
71 24 12 49 
17.1 14.9 5.2 14.0 Percentage of Pages Allocated 10.1 3.6 1.6 7.6 
LO 
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STATIC ELECTRICITY CURRENT ELECTRICITY 
Number of Principles in Area 6 6 6 6 Number of Principles in Area 27 27 27 27 
Number of Principles Included 6 6 6 6 Number of Principles Included 25 27 26 26 
Number of Pages Allocated to 48 28 25 5 Number of Pages Allocated to 23 63 60 93 
Principles 
Percentage of Page Allocated 7*3 4.2 3.3 .8 
Principles 
Percentage of Pages Allocated 3.5 9.3 8.0 14.5 
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ATOMIC ENERGY AND RADIATION CHEMICAL NATURE OF MATTER 
Number of Principles in Area 18 18 18 18 Number of Principles in Area 14 14 14 14 
Number of Principles Included 18 18 17 14 Number of Principles Included 11 2 9 7 
Number of Pages Allocated to 56 24 57 18 Number of Pages Allocated to 45 8 3 
Principles 
Percentage of Pages Allocated 8.5 3.6 7.6 2.8 
Principles 
Percentage of Pages Allocated 6.9 1.1 .7 
STRUCTURE OF MATTER SOLUTION AND COLLOIDS 
Number of Principles in Area 21 21 21 21 Number of Principles in Area 11 11 11 11 
Number of Principles Included 12 12 9 6 Number of Principles Included 8 2 
Number of Pages Allocated to 25 21 9 20 Number of Pages Allocated to 8 
Principles 
Percentage of Pages Allocated 3.9 3.1 1.2 3.1 
Principles 
Percentage of Pages Allocated 1.2 
CARBON AND ORGANIC CHEMISTRY IONS IN SOLUTION-ELECTROLYSIS 
Number of Principles in Area 9 9 9 9 Number of Principles in Area 14 14 14 14 
Number of Principles Included 4 2 Number of Principles Included 4 2 2 
Number of Pages Allocated to 2 1 Number of Pages Allocated to 3 1 
Principles Principles 
TABLE 7 
INTERPRETATION OF PRINCIPLE AREAS 
Properties of Matter and Energy 
Mechanics of Solids 
Mechanics of Liquids 







Atomic Energy and Radiation 
Chemical Nature of Matter 
Structure of Matter 
Lolution and Colloids 
Ions in Solution-Electrolysis 
Carbon and Organic Chemistry 
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Table 3, was tabulated and the result was placed in this chapter 
on page 32. The tabulation was listed as table 4. In table 4, the text¬ 
books Modern Physics, Physics for Modern Times, and Elements of Physics 
were compared with the PSSC textbook. The books were rated according to 
the similarity in the treatment of the number of principles included in 
the textbooks, number of pages allocated to the principles, and the per¬ 
centage of principles included in the textbook as they compared with the 
PSSC textbook. The textbook that was more nearly related was assigned 
a value of 2, and the second in relationship was assigned a value of 2, 
and the textbook which was more distant related was assigned a value of 
3. If a principle was not treaded, it was assigned a value of 3. The 
PSSC Physics was not listed in this table. The values assigned to 
column 1, Number of Principles Included, column 2, Number of Pages 
Allocated to Principles, and column 3, Percentage of Pages Allocated to 
Principles were sum and averaged for each textbook and the text with 
the smallest sum was assumed to be closer related to the PSSC Physics 
textbook. 
It was observed from the data in table 4, that in the number of 
principles included, the textbook Modern Physics ranked first in 12 of 
the principle areas, second in one of the areas, and third in three of 
the areas. In the number of pages allocated to the principles, it randed 
first in seven of the areas, second in four of the areas and third in 
five of the areas. 
It was observed that Physics for Modern Times ranked first in six 
areas, second in seven areas and third in three areas in the number of 
principles included. It ranked first in six areas, second in five areas, 
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and third in five areas in number of pages allocated to principles and 
it ranked first in eight areas, second in two areas, and third in five 
areas in percentage of pages allocated to the principles. 
The Elements of Physics ranked first in nine areas, second in one 
area, and third in six areas in number of principles included. In the 
number of pages allocated to the principles, it ranked first in four 
areas, second in four areas, and third in eight earas. In the percent¬ 
age of pages allocated to the principles, it ranked first in six areas, 
second in three areas, and third in seven areas. 
The sum of the ranks were found to be twenty-three in number of 
principles included, thirty in number of pages allocated to the princi¬ 
ples, and thirty-one in the percentage of pages allocated to the 
principles. The sum of the three areas were 84 and the average of the 
three were twenty-eight for the textbook Modern Physics. 
The sum of the ranks were found to be twenty-nine in the number of 
principles included, thirty-one in the number of pages allocated to the 
principles, and twenty-seven in the percentage of pages allocated to 
the principles. The sum of these three were 87, and the average was 29 
for the textbook Physics for Modern Times. 
The textbook Elements of Physics, was observed to have the sums of 
29 in the number of principles included, 36 in the number of pages allo¬ 
cated to the principles, and 33 in the percentage of pages allocated to 
the principles. The sum of these three were 98 and the average was 32.7. 
The books were ranked according to their agreement with the PSSC 
Physics in the three areas. It was found that the textbook, Modern 
Physics had the lowest rank, (28), the textbook Physics for Modern Times, 
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had the second lowest rank, (29), and the textbook Elements of Physics 
had the highest rank, (32.7). Thus, the textbook Modern Physics was the 
nearest in agreement with the textbook, PSSC Physics. The textbook, 
Physics for Modern Times, ranks second and the textbook Elements of Physics 
was least in agreement with the PSSC Physics. 
PICTORIAL TREATMENT AND ILLUSTRATIONS 
1. The greatest extent of development on learning principles through 
pictorial illustrations in all books analyzed were in areas of 
Heat, Light, Current Electricity, Sturcture of Matter, Mechanics 
of Solids. 
2. No emphasis, in all books except PSSC Physics was placed on learn¬ 
ing principles through pictorial illustrations in the areas of 
Carbon and Organiz Chemistry, Solutions and Colloids, Degradatuon 
and Diastrophism and Vulcanism. 
3. Some emphasis, but of a minor nature, was placed on learning 
principles through pictorial illustrations in the area of 
Atomic Energy and Radiation, Mechanics of Gases, Magnetism, 
Static Electricity, Chemical Nature of Matter, Mechanics of 
Solids, Properties of Matter and Energy. 
EXPERIMENTAL TREATMENT 
1. In all five books, the greatest amount of emphasis on learning 
principles by experimentation was in the areas of Heat and 
Current Electricity. 
2. Some emphasis was placed on learning principles by experimenta¬ 
tion in the other physics science areas, but no apparent pattern 
could be detected as to their occurrence. 
3. No emphasis was placed on learning principles by experimenta- 
tation in the areas of Atomic Energy and Radiation and Carbon 
and Organic Chemistry. 
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Summary.--After careful analysis of Chapter II, the following are 
warranted : 
1. The philosophies of the textbooks; PSSC Physics, Modern Physics 
and Elements of Physics were college preparatory. 
2. The philosophy of the textbook, Physics for Modern Times was 
for culture development. 
3. The PSSC Physics had more stated principles than any of the 
other textbooks. The other books ranked in order of stated 
principles were; Elements of Physics, Modern Physics, and 
Physics for Modern Times. 
4. Modern Physics had more illustrations associated with the prin¬ 
ciples and the Elements of Physics had more pictures and 
experiments. 
5. Sixteen areas of the physical science principles were included 
in the composite textbooks. 
6. None of the books included more than fifteen principles. 
7. The principle, diastrophism and vulcanism, was not included in 
any textbook and degradation was only treated in a minor 
manner in the PSSC Physics. 
8. More than forty percent (40%) of the principles were omitted 
in the composite textbooks. 
CHAPTER III 
FINDINGS, CONCLUSIONS, IMPLICATIONS, 
AND RECOMMENDATIONS 
Rationale.--In spite of the rapid expansion of scientific knwoledge, 
new discoveries, inventions and the even more rapid expansion in applica¬ 
tion, the percentage of students that are choosing physics as a career is 
decreasing. Today, this trend is one of the utmost concern to science 
educators. Researchers in the area have attributed the causation to many 
factors, among which content and methodology of teaching and presentation 
are in the forefront. The problems of stimulating interest, developing a 
favorable attitude, and guidance in motivation have been an ever present 
concern to high school physics teachers. It is evident that these factors 
are the key to quality learning and if it is assumed that all learning 
should contribute to scientific methods, scientific attitudes, and a phi¬ 
losophy of life, then, there is a demanding need for an investigation of 
any and all inhibiting factors to learning. 
According to Clark, 
The modern secondary school is concerned with providing a back¬ 
ground of functional subject matter which will develop individuality 
and responsible participation in our society; thus, content and ac¬ 
tivities for students have become increasingly important.^ 
In many classes the use of textbooks and recitation procedures are 
1 
Joe W. Clark, "A Comparative Study of Two Tpyes of Experiments in 
the Laboratory" (unpublished master teesis Department of Chemistry, 
Tennessee State University), 10. 
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the primary methods of teaching, while demonstrations, laboratory work, 
and student projects are minimized. Therefore, the content and quality 
of textbooks play a major role in the preparation of physics students. 
It has been known for many years that high school physics textbooks 
are limited in one way or another. The literature reveals that for some 
time educators have been concerned over the shortcomings. Textbooks are 
generally too extensive and in many cases concepts are too vaguely pre¬ 
sented or conclusions are loosely drawn. Many educators are of the 
opinion that the various limitations of the textbooks make them inadequate 
for the preparation of modern students of physics. Members of the Science 
Manpower Project Committee in a summary state 
Like most courses, the high school physics course is in part 
a product of its history. Some fifty years ago such unit cate¬ 
gories as light, heat, sound, mechanics, and electricity were 
represented in a good many courses of study, and the categories 
tended to be treated as so many separate disciplines. Few courses 
of study gave evidence of serious attempt to establish unifying 
themes, rather the courses tended to remain largely factual and dis- 
criptive. It is perhaps significant that from 1900 to about 1950 h 
high school physics textbooks were devoted largely to the same 
kind of content. Often the addition of new material and content 
to the course was not parallel to the elimination of old materials, 
and the process became one of pouring more water into a barrel 
which was already full.-*- 
Other studies by many authoritative groups which includes the National 
Science Teacher Association, American Institute of Physics, and the 
American Association of Physics Teachers support this statement. 
A most interesting study was carried out by the Harvard's Freshman 
Selection Committee, over which Dr. Elbert P. Little presides. The 
1 
"Modern High School Physics", Science Manpower Project, (Bureau of 
Publication, Teachers College-Columbus University), 23. 
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committee was to investigate the teaching of physics in the American High 
Schools and form recommendations for the general improvement of physics 
courses.^ 
The faculty members of the Department of Physics at both Harvard and 
Massachusetts Institute of Technology had become quite concerned over the 
pre-physics training which the entering freshman in the area of technology 
had received. The committee, after planning, carried out a through in¬ 
vestigation of the teaching of physics in some of the larger secondary 
schools in selected cities and reported these findings: 
(a) Secondary school physics textbooks in general presented the 
subject from a point of view that dated back half a century 
and no longer reflected the views of the scientific community. 
(b) General attempts to add new materials had resulted in a patch- 
work quality in which the unity of physics had dissappeared. 
(c) The amount of materials in the textbook had become so great 
that it could not be reasonably taught in an academic year. 
(d) Much of the new materials reflected the increasing importance 
of technology in our society, but resulted in further over¬ 
loading the course and minimizing the concepts of the science 
itself.2 
From these findings it was concluded that an attempt to revise the 
general physics textbook would not be feasible. Instead the general 
physics textbook, in their thinking, should be discarded. They recom¬ 
mended that a new physics textbook should be organized which would meet 
the needs of the current and future society. A new committee, The 
Physical Science Study Committee (PSSC), was created and comprised members 
of the faculty of both Harvard and MIT with Dr. Jerrold R. Zacharias of 
1 
Elbert P. Little, "The Physical Science Study Committee," Harvard 
Educational Review, XXIX (winter, 1959), 90. 
2Ibid. 
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MIT as the organizer and pace setter. The committee secured funds from 
the National Science Foundation to finance the project and develop a new 
physics which is known as the PSSG textbook. 
The National Science Foundation undertook the responsibility of 
training teachers for the presentation of the materials of the new text¬ 
book and in 1958, more than three hundred teachers were offered courses 
in the new text design. These teachers in turn offered and introduced 
these courses in their respective schools. The experiment was termed a 
success; the text was revised; and an increasingly large number of 
teachers have been trained in successive years. 
There are still many areas which this method of teaching has not 
reached and many of the educators in these areas are totally unaware of 
the PSSC approach. As a science teacher in the school system of the State 
of Mississippi and a member of the state's professional educational organi¬ 
zations, it is assumed that this is generally true for the educators of 
this state. 
As Bennett points out, 
Since the absolute value of the textbook in the secondary as 
well as the future benefits of a high school course in physics has 
not been adequately evaluated, the struggle to develop courses and 
textbooks will continue. 
In the opinion of the writer, quality students in the sciences will 
be produced only through courses with modified contents and properly ad¬ 
ministered methods which will meet the needs of the students in their 
particular environments. Thus, it seems imperative for teachers of 
^J. W. Bennett, The Extent to Which High School School Chemistry 
Textbooks Adopted by the State of Mississippi Comparewith the CBA 
Textbook." (unpublished master thesis Department of Education, Atlanta 
University, 1963), 10. 
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physics, as well as the other sciences, to assess and evaluate the con¬ 
tents of the text which are adopted for use in the preparation of their 
students. 
Evolution of the Problem.--In the State of Mississippi, as in perhaps 
other states, the physics textbooks which are adopted are limited in 
number and like many of the commercial textbooks, very extensive and 
difficult to cover within a regular school year. This is believed to be 
a result of continued addition of new materials from year to year without 
deleting any of the old materials. 
The writer's interest in these limitations has developed from teach¬ 
ing experiences over the past nine years. He first became aware of the 
extensiveness of the materials and content during his first year as a 
physic teacher. Using the conventional textbook method of teaching, he 
was able to cover less than one-half of the subject matter. In the fol¬ 
lowing years, the writer employed various techniques which included 
prepared lectures, unit plan, and group planning, but the text material 
was never fully covered. 
The writer learned of the textbook produced by the PSSC Committee and 
an interest was developed in the design of the textbook and since it was 
not on the adoption list for the school system in which he was employed, 
the writer wished to compare the adopted texts with the PSSC textbook. 
Contribution to Educational Knowledge.--The writer feels that the 
data collected should be of value to science teachers as well as to school 
administrators in the following ways: 
1. The study provided some objective evidence as to the basic phi¬ 
losophies and objectives which the authors of the texts are 
advocating. 
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2. The study identified supplemental materials which are helpful 
to a teacher planning a course in physics. 
3. The study gave an indication of the progress made in physics 
during the past decade, identify changes in types of informa¬ 
tion as well as new information, and points out strengths and 
weaknesses in both the new and ofd texts. 
4. It is hoped that the findings will be of some value in provid¬ 
ing additional information for selection of physical science 
textbooks. 
Statement of the Problem.--The major problem of this study was to 
compare the philosophies and supplementary material of four physics text¬ 
books and to ascertain whether the major principles of physical science 
are contained in them. 
Purpose of the Study.--The major purpose of this study was to com¬ 
pare the philosophies and supplementary materials of a group of physics 
textbooks and make a comprehensive identification of the United States 
Office of Education adopted principles of general science found in a 
group of physics textbooks on the adoption list in the State of 
Mississippi. 
More specifically, the purpose of this study was to investigate and 
compare the following: 
1. The philosophies of the textbooks. 
2. The number of principles stated or inferred in the textbooks. 
3. The percentage of the textbooks allocated to specific areas of 
the physical science principles. 
4. Experiments, illustrations, pictures, and projects associated 
with the content. 
5. The implications. (A conclusion and recommendations will be 
established and presented in the final thesis copy). 
Limitation of the Study.--This was limited in the following ways: 
1. The writer used a selected number of textbooks. 
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2. This study was not concerned with the teachers or administrators 
who selected the textbooks. 
3. This study was limited to the approved list of physics books for 
the State of Mississippi. 
Locale and Research Design of Study.--The significant aspects of the 
Locale and Research Design of this study was indicated below. 
1. Locale of the Study - This study was conducted at Atlanta 
University, Atlanta, Georgia 
2. Subjects and Materials - The subjects and materials used in the 
study are identified below: 
a. Subjects - The subjects are the textbooks: 
(1) Physics, Physical Science Study Committee, (Boston: 
D. G. Heath and Company, 1966). 
(2) Modern Physics, Charles Dull, Clark Metcalfe, and 
John Williams, (New York: Holt Rinehart and Winston, 
Inc., 1964). 
(3) Physics for Modern Times, Abraham Marcus, (Englewood 
Cliffs, New Jersey: Prentice-Hall, Inc., 1959). 
(4) Elements of Physics, Paul J. Boulen (Allyn and Bacon, 
Inc., 1965). 
b. Materials - The materials used are: 
(1) A list of physical science principles proposed by the 
United States Office of Education. 
(2) Check list. 
2. Method of Research - The Descriptive Survey Method of Research 
was utilized, using the specific techniques of documentary 
analysis to collect the data. 
4. Procedural Steps - The following procedural steps were used in 
this study; 
a. The literature pertinent to this study was reviewed and 
presented in the final thesis copy. 
b. Copies of all of the textbooks, workbooks, and supplementary 
materials to be used in the study were surveyed. 
c. A list of principles of physical science from the United 
States Office of Education was secured. 
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d. A tally sheet was prepared and the data collected and 
recorded during the comparison. 
e. The data were assembled into appropriate tables for pur¬ 
pose of analysis, comparison and presentation, and 
presented in the final thesis copy. 
Summary of Related Literature.--A summary of the literature which 
was done in connection with this study is presented under the following 
captions: (1) philosophies and objectives of science teaching, (2) con¬ 
tent of textbooks in science instruction, and (3) summaries of studies 
pertinent to the problem. 
Philosophies of Science Teaching 
1. The first objective of science teaching is to provide enough 
understanding of the place of science in society. 
2. Science education was once for a selected few.^ 
3. A philosophy of science education is to equip the student to 
meet the needs of his society.3 
4. A philosophy is a representation of a preference for a way of 
life.^ 
5. Science education should be redirected to provide experiences 
and opportunities for the learner to develop an understanding 
that science and technology are the most important social 
force.^ 
6. Scientific method is a major objective of science instructions.6 
Richardson, op. cit., p. 7. 
2 
Burnett, op. cit., p. 51. 
3 
Forth-Sixth Yearbook, op. cit., p. 28. 
4 
Weaver, op. cit., p. 350. 
^Barber, op. cit., p. ll. 
Hoff, op. cit., p. 27. 
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Content of Textbooks in Science Instruction 
1. Subject matter is the basis of general education.^ 
2. There is a need for attention to some of the difficulties in 
mathematics encounted in the subject.2 
3. There is a demanding need for an investigation of inhibiting 
factors to learning, thus contents and activities for students 
have become increasingly important.3 
4. High school physics courses tend to remain largely factual and 
descriptive.^ 
Summaries of Studies Pertinent to the Problems 
1. The secondary school physics textbook in general represent the 
subject from a point of view that dates back half a century 
and no longer reflect the views of the scientific community.^ 
2. Textbooks are generally to extensive and in many cases concepts 
are too vaguely presented or conclusions are loosely drawn.2 
3. There is a need for usable and practicable subject matter.3 
4. Pupils who have completed the tenth grade in mathematics are 
sufficiently trained to meet the needs for a comfortable living 
in science education.^ 
1 
Gorman, op. cit., p. 222. 
2 
Brown, op. cit., p. 64. 
3 
Clark, op. cit. , p. n. 
4 
Science Manpower Project, op. cit., p. 23. 
Little, op. cit., p. 91. 
Physical Science Study Committee, op■ cit., p. vi. 
7 
Stilas, op. cit., p. 93. 
8 
Brown, op. cit., p. 75. 
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Summary of Basic Findings.--The significant findings of this re¬ 
search are indicated in the separate statementsbbelow. 
1. The philosophies of the textbooks, PSSC Physics, Modern Physics, 
and Elements of Physics were college preparatory. 
2. The philosophy of the textbook, Physics for Modern Times was 
for culture development. 
3. The PSSC Physics had more stated principles than any of the 
other textbooks. The other books ranked in order of stated 
principles were: Elements of Physics, Modern Physics, and 
Physics for Modern Times. 
4. Modern Physics had more illustrations associated with the prin¬ 
ciples and the Elements of Physics had more pictures and 
experiments. 
5. Sixteen areas of the physical science principles were included 
in the composite textbooks. 
6. None of the books included more than fifteen principles. 
7. The principle, diastrophism and vulcanism, was not included 
in any textbook and degradation was only treated in a minor 
manner in the PSSC Physics. 
8. More than forty percent (40%) of the principles were omitted 
in the composite textbooks. 
Conclusions and Implications.--The findings of this research will 
appear to warrant the conclusions and implications which are stated below. 
1. A better than average preparation in mathematics is demanded of 
the student if he is to study successfully the textbooks, PSSC 
Physics, Modern Physics, or Elements of Physics. 
2. A good preparation in arithmetics is sufficient to study suc¬ 
cessfully the textbook, Physics for Modern Times. 
3. The PSSC Physics integrated the principle areas of physical 
science and this appears to aid in comprehension. 
4. The textbooks, Modern Physics and the Elements of Physics seem 
to follow the "traditional" method or "conventional" method of 
presenting the subject matter. 
5. Modern Physics, Elements of Physics, and Physics for Modern 
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Times developed new subject areas. This appears to enrichen 
the textbooks. 
Recommendations.--From an analysis of the findings, conclusions, and 
implications the following recommendations appeared to be warranted: 
1. The Mississippi Textbook Commission developed policies which 
would permit them to become aware of new trends in physics. 
2. That a study be made on the containment of physical science 
principles in chemistry books or adoption lists. 
3. That teachers integrate the principle areas in physics under 
a broad but common concept. 
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A list of the Major Principles of Physical Science 
The number in parentheses following each principle in the list in¬ 
dicates the composite rank in the list of principles. 
A. General Properties of Energy and Matter 
1. Energy can be changed from one form to another, or to 
matter, with exact equivalence. (17) 
2. Fluids have no elastic limit for compression. (189) 
3. The distortion of an elastic body is proportional of the 
force applied provided the elastic limit is not exceeded. 
(144) 
4. All liquids are compressible but only to a slight degree. 
(238) 
5. Gases may be converted into liquids by reducing the speed 
of their molecules. (55) 
6. If the vapor pressure of the water of hydration is greater 
than that of the moisture of the air, crystals will gradual¬ 
ly yield up water to the air, and vice versa. (208) 
7. The free surface of a liquid cantracts to the smallest pos¬ 
sible area due to surface tension. (244) 
8. A liquid will rise in a capillary tube if the contact angle 
between the liquid and the side of the tube is less than 90° 
and will be depressed if the contact angle is greater than 
900. (134) 
9. The height to which a liquid rises in a capillary tube is 
directly proportional to the surface tension of the liquid 
and inversely proportional to the density of the liquid 
and the radius of the tube. (133) 
B. Mechanics of Solids 
10. When forces act in the same direction, the resultant is 
their algebraic sum. (246) 
11. When two forces act upon the same object, the resultant is 
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the diagonal of a parallelogram whose sides represent the 
direction and magnitude of the two forces. A single force 
represented by the diagonal may be resolved into two forces 
represented by the sides of the parallelogram. (149) 
12. When the resultant of all the forces acting on the body is 
zero, the body will stay at rest if at rest, or it will 
keep in uniform motion in a straight line if it is in 
motion. (97) 
13. A spinning body offers rsistance to any force which changes 
the direction of the axis about which the body rotates. 
(227) 
14. Any two bodies attract one another with a force which is 
directly proportional to the attracting masses and inversely 
proportional to the square of the distance between their 
centers of mas. (9) 
15. Movements of all bodies in the solar system are due to gravi¬ 
tational attraction and inertia. (13) 
16. The period of a pendulum swinging through short areas is 
independent of the weight of the bob hut varies directly 
as the square root of the length and inversely as the square 
root of the acceleration of gravity. (184) 
17. The speed gained by a body with constant acceleration is 
equal to the product of the acceleration and the time. 
(235) 
18. The acceleration of a body is proportional to the resultant 
force acting on that body and is in the direction of that 
force. (Ill) 
19. The distance a body travels, starting from rest with a con¬ 
stant acceleration, is one-half the acceleration times the 
square of the time. (239) 
20. At any point on the earth's surface all bodies fall with a 
constant acceleration which is independent of the mass or 
size of the body if air resistance be neglected. (152) 
21. The amount of momentum possessed by an object is propor¬ 
tional to its mass and to its velocity. (157) 
22. When one body exerts a force on a second body, the second 
body exerts an equal and opposite force on the first. (123) 
23. Bodies in rotation tend to fly out in a straight line which 
is tangent to the arc of rotation. (52) 
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24. Centrifugal force is directly proportional to the square 
of the velocity, to the mass, and inversely proportional 
to the radius of rotation. (100) 
25. The energy which a body possesses on account of its motion 
is called kinetic energy and is proportional to is mass 
and the square of its velocity. (96) 
26. The energy which a body possesses on account of its posi¬ 
tion or form is called potential energy and is measured by 
less work that was done in order to bring it into the 
specified condition. (129) 
27. The work obtained from a simple machine is always equal to 
the work put into it less the work expended in overcoming 
friction. (38) 
28. When there is a gain in mechanical advantage by using a 
simple machine, there is a loss in speed and vice versa. (5) 
29. In the lever, the force times its distance from the fulorum 
equals the weight times its distance from the fulorum. (70) 
30. In the inclined plane, weight times height equals acting 
force times length, providing friction is neglected and the 
force is parallel to the pland. 1114) 
31. Sliding friction is dependent upon the nature and condition 
of the rubbing surfaces, proportional to the force pressing 
the surfaces together, and independent of area of contact. 
(113) 
32. The amount of heat developed in doing work against friction 
is proportional to the amount of work thus expended. (75) 
C. Mechanics of Liquids 
33. Any homegeneous body of liquid free to take its own position 
will seek a position in which all exposed surface lie on the 
same horizontal plane. (118) 
34. The pressure in a fluid in the open is equal to the weight 
of the fluid above a unit area including the point at which 
the pressure is taken; it therefore varies as the depth and 
average density of the fluid. (12) 
35. The pressure at a point in any fluid is the same in all 
directions. (181) 
36. When pressure is applied to any area of a liquid in a closed 
container, it is transmitted in exactly the same intensity 
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to every area of the container in contact with the liquid. 
(115) 
37. As the velocity of flow through a constricted area increases, 
the pressure diminishes. (119) 
38. A body immersed or floating in a fluid is buoyed up by a 
force equal to the weight of the fluid displaced. (36) 
39. The rate of osmosis is directly proportional to the difference 
in concentration on opposite sides of the membrane. (209) 
D. Mechanics of Gases 
40. The atmospheric pressure decreases as the altitude in¬ 
creases. (87) 
41. The atmospheric pressure decreases without increasing water 
vapor content, other things being equal. (106) 
42. A fluid has a tendency to move from a region of higher pres¬ 
sure to one of lower pressure; the greater the difference, 
the faster the movement. (4) 
43. In thennorthen hemisphere great volumes of air revolve in 
a counterclockwise direction, and in the southern hemisphere 
they revolve in a clockwise direction. (103) 
44. In moving air, wind pressure increases as the square of the 
velocity. (121) 
45. The volume of an ideal gas varies inversely with the pressure 
upon it, providing the temperature remains constant. (66) 
46. If the same pressure is maintained, the volume of a gas is 
varied directly as the absolute temperature. 126) 
47. If the volume of a confined body of gas is kept constant, 
the pressure is proportional to the absolute temperature. 
(122) 
48. When a mixture of gases is confined, each exerts its own 
pressure without reference to the pressure exerted by 
others. (226) 
49. Diffusible substances tend to scatter from the point of 
greatest concentration until all points are at equal con¬ 
centration. (200) 
50. A gas always tends to expand throughout the whole space 
available. (68) 
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51. The speed of diffusion of gases varies inversely with the 
square root of their densities. (247) 
52. The average speed of molecules increases with the tempera¬ 
ture and pressure. (124) 
E. Heat 
53. Most bodies expand on heating and contract on cooling; the 
amount of change depending upon the change in temperature. 
(22) 
54. The total change in length of a metal bar is equal to its 
coefficient of linear expansion times the original length 
times the change of temperature in degrees Centigrade. 
(149) 
55. A change in state of a substance from gas to liquid, liquid 
to solid, or vice versa, is usually accompanied by a change 
in volume. (176) 
56. Substances which expand upon solidifying have their melting 
points lowered by pressure; those which contract upon 
soldifying have their melting points raised by pressure. 
(177) 
57. Heat is liberated when a gas is compressed, and is absorbed 
when a gas expands. (25) 
58. Heat is conducted by the transfer of kinetic energy from 
molecules to molecules. (53) 
59. When two bodies of different temperature are in contact, 
there is a continuous transference of heat energy, the 
rate of which is directly proportional to the difference 
of temperature. (16) 
60. Heat is transferred by convection, in currents of gases or 
liquids, the rate of transfer decreasing with an increase 
in the visosity of the circulating fluid. (29) 
61. The principal cause of wind and weather changes is the un¬ 
equal heating of different portions of the earth's surface 
by the sun; thus all winds are convection currents caused 
by unequal heating of different portions of the earth's at¬ 
mosphere, and they blow from places of high atmospheric 
pressure to places of low atmospheric pressure. (10) 
62. Radiant energy travels in waves along straight lines, its 
intensity at any distance from a point source is inversely 
proportional to the square of the distance from the source. 
(95) 
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63. The more nearly vertical the rays of radiant energy, the 
greater the number that will fall upon a given horizontal 
area, and the greater is the amount of energy that will be 
recieved by that area. (83) 
64. The lower the temperature of a body, the less the amount 
of energy it radiates; the higher the temperature, the 
greater is the amount of energy radiated. (74) 
65. Dark, rough, or unpolished surfaces absorb or radiate energy 
more effectively than light, smooth, or polished surfaces. 
(49) 
66. Bodies of land heat up and cool off more rapidly and more 
readily than bodies of water. (132) 
67. The atmosphere of the earth tends to prevent the heat of 
the earth's surface from escapong, and the earth begins to 
cool only when the amount of heat lost during the night ex¬ 
ceeds that gained during the day. (61) 
68. Solids are liquefied and liquids are vaporized by heat; the 
amount of heat used in thes process, for a given mass and a 
given substance, is specific and equals that gives off in 
the reverse process. (1) 
69. The amount of heat which a constant mass of liquid or solids 
acquires when its temperature rises a given amount is iden¬ 
tical with the amount it gives off when it temperature falls 
by that amount. 
70. Every pure liquid has its own specific boiling and freezing 
point. (77) 
II. The presence of a dissolved substance will cause the result¬ 
ing solution to boil at a higher temperature and to freeze 
at a lower temperature than pure water. (185) 
72. Freezing point depression and boiling point evevation are 
proportional to the concentration of the solution. (207) 
73. The boiling point of any solution becomes lower as the pres¬ 
sure is decreased and higher as the pressure is increased. 
(117) 
74. The boiling point of any solution becomes lower as the pres¬ 
sure is decreased and higher as the pressure is increased. 
(117) 
75. The rate of evaporation of a liquid varies with temperature, 
area of exposed surface, and saturation and circulation of 
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76. Condensation will occur when a vapor is at its saturation 
point if centers of condensation are available and if heat 
is withdrawn. (65) 
77. When a gas expands, heat energy is converted into mechanical 
energy. (50) 
78. The higher the temperature of the air, the greater the 
amount of moisture required to saturate it. (32) 
79. The pressure of a saturated vapor is constant at a given 
temperature, and increases with an increase of temperature. 
(236) 
80. Each combustible substance has a kindling temperature which 
varies with its condition, but may be greater or less than 
the kindling temperature of some other substance. (58) 
F. Sound 
81. Sound is produced by vibrating matter and is transmitted by 
matter. (20) 
82. When energy is transmitted in waves, the medium which trans¬ 
mit the wave motion does not move along with the wave, but 
the energy does. (116) 
83. Each vibrating particle in a wave front of any wave motion 
may be considered as a secondary source of spherical wave¬ 
lets which spread out from their sources with the velocity 
of the primary wave. (198) 
84. The velocity of sound is directly proportional to the square 
root of the elasticity modulus and inversely proportional to 
the square root of the density of the transmitting medium. 
(104) 
85. The speed of sound increases with an increase in tempera¬ 
ture of the medium conducting it. (172) 
86. The velocity of a wave is equal to the product of its fre¬ 
quency and wave length. (220) 
87. Sound waves are reflected in a direction such that the 
angle of incidence is equal to the angle of reflection. (153) 
88. Musical tones are produced when a vibrating body sends out 
regular vibrations to the ear while only noises are pro¬ 
duced when the vibrating body sends out irregular vibrations 
to the ear. (105) 
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89. The loudness of a sound depends upon the energy of the 
sound waves and, if propagated in all directions, decreases 
inversely as the square of the distance from the source. 
(128) 
90. The higher the pitch of a note, the more rapid the vibra¬ 
tions of the producing body. (99) 
91. When a sounding body is moving toward or away from an ob¬ 
server the apparent pitch will be higher or lower 
respectively, than the true pitch of the sound emitted. 
(251) 
92. The frequency of the vibration of a stretched string is in¬ 
versely proportional to its length, diameter, and square 
root of its density; and directly proportional to the square 
root of the stretching force. (171) 
93. The quality of a musical tone is determined by the pitch and 
intensity of the different simple tones or harmonics into 
which it may be resolved. (127) 
94. Harmonious musical intervals correspond to very simple fre¬ 
quency ratios. (167) 
95. Two sound waves of the same or nearly the same frequency 
will destructively interfere with each other when the con¬ 
densation of the one coincide with the rarefactions of the 
other provided that the directions of propagation are the 
same. (163) 
96. Sound wases of other energy impulses may set up vibrations 
in a body the amplitude of which is increased if the im¬ 
pulses are exactly timed to correspond to any one of the 
natural periods of vibration of the body. (147) 
G. Light 
97. Energy is often transmitted in the form of waves. (46) 
98. Waves travel in straight lines while passing through a homo¬ 
geneous or uniform medium. (174) 
99. When waves strike an object, they may either be absorbed, 
transmitted, or reflected. (8) 
100. Whenever an opaque object intercepts radiant energy travel¬ 
ing in a partccular direction, a shadow is cast behind the 
object. (31) 
101. Light travels in straight lines in a medium of uniform op¬ 
tical density. (60) 
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102. The speed of light in any given substance bears a constant 
ratio to the speed of light in air. (73) 
103. The intensity of illumination decreases as the square of 
the distance from a point source. (92) 
104. When light rays are absorbed, some of the light energy is 
transformed into hear energy. (199) 
105. The darker the color of a surface, the better it absorbs 
light. (125) 
106. If a beam of light falls upon an irregular surface, the 
rays of light are scattered in all directions. (24) 
107. When light is reflected, the angle of incidence is equal 
to the angle of reflection. (63) 
108. All rays passing through the center of curvature of a 
mirror are reflected upon themselves. (229) 
109. In a plane mirror a line running from any point on the 
object to the image of that point is perpendicular to the 
mirror. (228) 
110. An image appears to be as far back of a plane mirror as 
the object is in front of the miroor and is reversed. (164) 
111. When light is incident upon a medium in which it will 
travel faster and when the angle of incidence is greater 
than the critical angle, it is totally reflected. (131) 
112. When parallel light strikes a concave sperical mirror, the 
rays, after reflection, pass directly through the principal 
focus only if the area of the mirror is small compared to 
its radius of curvature. (231) 
113. When light rays pass obliquely from a rare to a more dense 
medium, they are bent or refracted toward the normal and 
when they pass obliquely from a dense to a rarer medium, 
they are bent away from the normal. (19) 
114. The dispersion of white light into a spectrum by a prism 
is caused by unequal refraction of the different wave 
lengths of light. (33) 
115. Parallel light rays may be converged or focused by convex 
lenses or concave mirrors, diverged by concave lenses or 
convex mirrors. (30) 
116. The curvature of a wave front will be changed a given 
amount by a lens, namely, 1/F. (59) 
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117. The sum of the reciprocals of the conjugate focal lengths 
of a lens or mirror equals the reciprocal of the principal 
focus lenght. (57) 
118. The dimensions of an image produced by a lens or a mirror 
are to the dimensions of the object as their respective 
distances from the lens or mirror are to each other. (45) 
119. The colors of objects depend upon what light rays they 
transmit, absorb, or reflect. (64) 
120. Incadescent solids and liquids emit all wave lengths of 
light and give a continuous spectrum. (42) 
121. When white light passes through a substance that absorbs 
some waves and not others, certain bands of color are miss 
ing with the production of an absorption specturm. (206) 
122. Luminous vapors and gases emit only certain kinds of light 
producing bright-line spectra. (81) 
123. When a body which emits a bright line spectrum is moving 
toward or away from the observer, the lines are shifted 
toward the short or long wave length end of the spectrum 
respectively. (222) 
124. A beam of light may become plane polarized as the results 
of any circumstances which results in the suppression of 
one of the rectilinear components of the vibration without 
affecting the components at right angles of it. (243) 
H. Magnetism 
125. Pieces of iron, steel, cobalt, or nickle may become magne¬ 
tized by induction when placed within a magnetic field. 
(102) 
126. A magnet always has two poles and is surrounded by a field 
of force. (159) 
127. Like magnetic poles always repel each other and unlike 
magnetic poles always attract each other. (54) 
128. The force of attraction or repulsion between two magnetic 
poles varies directly as the product of the pole strengths 
and inversely as the square of the distance between the 
poles. (85) 
129. Magnets depend for their properties upon the arrangement 
of the metallic ions of which they are made up. (219) 
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I. Statis Electricity 
130. Electrons have both a magnetic and an electric field. (154) 
131. Like electrical charges repel and unlike electrical charges 
attract. (23) 
132. In an uncharged body there are as many protons as electrons 
and the charges neutralize each other; while a deficiency 
of electrons produces a plus charge on a body and an excess 
of electrons produces a negative charge. (90) 
133. The force of attraction or repulsion between two small 
charged bodies varies directly as the product of the two 
charges and inversely as the square of the distance be¬ 
tween the charges. (112) 
.134. Electrostatic induction is the separation of charges on a 
conductor through the influence of a neighboring charge. 
(48) 
135. Charges on a conductor tend to stay on the surface and to 
be greatest on the sharp edges points. (37) 
J. Current Electricity 
136. An electric current maybe produced in four ways; by rubbing 
or friction, by chemical action, by the use of magnets, and 
by induction. (47) 
137. An electric current will be produced in a closed circuit 
including two strips of different metals if one of the 
junctions is heated or cooled. (223) 
138. An electric current will flow in the external circuit when 
two metals of unlike chemical activity are acted upon by a 
conducting solution, the more active metal being charged 
negatively. (18) 
139. Electrons will always flow from one point to another along 
a conductrr if this transfer releases energy. (21) 
140. Gases conduct electric currents only when ionized. (175) 
141. Electrical power is directly proportional to the product 
of the potential difference and the current. (79) 
142. The electrical current flowing in a conductor is directly 
proportional to the potential difference and inversely pro¬ 
portional to the resistance. (41) 
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143. All materials offer some resistance to the flow of electric 
current, and that part of the electrical energy used in 
overcoming this resistance is transformed into heat energy. 
(43) 
144. The resistance of a metallic conductor depends on the king 
of material from which the conductor is made, varies direct 
ly with the length, inversely with the cross sectional area 
and increases as the temperature increases. (80) 
145. In a parallel circuit the total current is the sum of the 
separate currents, the voltage loss is the same for each 
branch, and the total resistance is less than the resist¬ 
ance of any one branch. (140) 
146. In a series circuit the current is the same in all parts, 
the resistance of thw whole is the sum of the resistance of 
the parts, and the voltages loss of the whole is the sum 
of the voltage losses of the parts. (139) 
147. An electrical charge in motion produces a megnetic field 
about the conductor, its direction being tangential to any 
circle drawn about the conductor in a plane perpendicular 
to it. (11) 
148. When a current-carrying wire is placed in a magnetic field, 
there is a force acting on the wire tending to push it at 
right angles to the direction of the lines of force between 
the magnetic poles, providing the wire is not parrallel to 
the field. (94) 
149. In a transformer the ratio between voltages in the primary 
and secondary circuits is the same as that between the 
number of turns of wire in these circuits. (109) 
150. Positively charged ions of metals may be deposited on the 
cathode, as atoms, when a direct current is sent through an 
electrolyte. (71) 
151. The mass of any substance set free by electrolysis is pro¬ 
portional to the current flowing and the time of flow, if 
the quantity of electricity is kept constant the masses of 
the various substances set free are proportional to their 
electro-chemical equivalents. (56) 
152. The amount of heat produced by an electric current is pro¬ 
portional to the resistance, the square of hhe current and 
the same time of flow. (15) 
153. Energy in kilowatt hours is equal to the product of amperes 
volts and time (in hours), divided by one hundred. (146) 
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154. An e.m.f. is induced in a circuit whenever there is a 
change in the number of lines of magnetic force passing 
through the circuit. (35) 
155. An induced current always has such addirection that its 
magnetic field tends to oppose the motion by which the 
current was produced. (40) 
156. The magniture of an induced e.m.f. is proportional to the 
rate at which the number of lines of magnetic force change 
and to the number of turns of wire in the coil. (72) 
157. Two electro-magnetic waves having the same frequency and 
amplitude and traveling in normally the same direction will 
interfere constructively or destructively, depending upon 
whether they are in phase or out of phase. (221) 
158. Electro-magnetic waves may produce electrical oscillation 
in a condenser circuit which is so adjusted as to oscillate 
naturally with the same frequency as that of the incoming 
waves. (78) 
159. Condenser capacitance varies directly with the area of the 
plates and inversely as the thickness of the insulation be¬ 
tween them. (169) 
160. Alternating current charges a condenser twice during each 
cycle inducing opposite charges on the two plates with the 
result that a current appears to flow through the conden¬ 
ser. (202) 
161. By means of high frequency generators or vacum-tube oscil¬ 
lators sustainde or continuous oscillations can be produced 
in a condenser circuit. Their intensity is made to vary 
with audio-frequency currents in a transmitter circuit to 
produce radio waves. (89) 
162. Whenever a high-frequency oscillating current produces in 
the field around it oscillating electric and magnetic fields, 
energy in the form of an electro-magnetic wave is transmitted 
through space. (82) 
k. Atomic Energy and Radiation 
163. In a tube which contains gas at low pressure subject to an 
intense electric field, cathode rays, streams of electrons, 
move away from the negatively charged terminal at high 
speeds. (257) 
164. A number of substances will emit electrons and become posi¬ 
tively charged when illumnnated by light. (192) 
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165. Electrons are emitted from any sufficiently hot body. (178) 
166. Electrons change energy levels emmitting or absorbing 
energy. (101) 
167. When a stream ofchigh speed electrons strikes a body, the 
atoms of that body emit X-rays. (254) 
168. The atoms of all radioactive elements are constantly disin¬ 
tegrating by giving off various rays (alpha, beta, and gamma) 
and forming helium and other elements. (158) 
169. Radioactive emission involves neuclear changes. (205) 
170. Radioactivity is independent of all physical conditions: 
heat, cold, pressure, and chemical state. (120) 
171. Matter may be transformed into energy and energy into matter; 
the sum total, matter plus energy, remains constant. (148) 
17 2. Elements may be changed into other elements. (217) 
173. Atoms have great subatomic energy. (191) 
174. All matter is made up of protons, neutrons, and electrons. 
(237) 
175. Protons and neutrons only are found in the nucleus of an 
atom. (250) 
176. Some elements have more than one atomic weitht due to dif¬ 
ference in the neutron content of their nuclei. (230) 
177. The mass of an atom is concentrated almost entirely in the 
nucleus. (242) 
178. The distances of successive electron shells from the nucleus 
of an atom and from each other are much greater than the di¬ 
mensions of the nucleus itself. (264) 
179. Atoms may be broken down by bonbarding the nucleus with high 
speed particles such as protons, alpha particles, and 
neutrons. (261) 
180. Atoms or molecules may lose electrons when struck by high 
speed electrons or ions. (*)^ 
The asterick (*) following a principle indicates that the principle 
was not evaluated in the analysis of the applications of principles made 
in representative textbooks; consequently, a rank value could not be as¬ 
signed to it. 
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Principles of Chemistry 
L. Chemical Nature of Matter 
181. Every pure sample of any substance, whether simple or com¬ 
pound under the same conditions will show the same physics 
properties and the same chemical behavior. (2) 
132. A pure chemical substance may be prepared from raw materials 
through utitization of their physical and chemical properties 
(86) 
183. Each element has its own characteristics X-ray specturm. 
(245) 
184. Every chameical element when heated to incandescence in a 
gaseous state has a characteristic glow and a characteris¬ 
tic specturm which can be used to identify very small 
quantities of the element and which is related to the mole¬ 
cular and atomic structure of the gas. (201) 
185. In every sample of any compound substance formed, the pro¬ 
portion by weight of the constituent elements is always the 
same as long as the isotopic compositions of each element 
is constant. (203) 
186. When different amounts of one element are found in combina¬ 
tion with a fixed weight of another element (in a series of 
compounds), the different weights of the first element are 
related to each other by ratios which may be expressed by 
small whole numbers. (249) 
187. At a definite temperauure and pressure, the relative com¬ 
bining volumes of gases and of gaseous products may be 
expressed approximately in small whole numbers. (262) 
188. The materials forming one or more substances, without ceas¬ 
ing to exist, may be changed into one oremore new and 
measurably different substances. 
189. The products of reacting substances may react with each 
other to form the original substances. (*) 
190. The total mass of a quantity of matter is not altered by 
any chemical changes occurring among the materaals compos¬ 
ing it. (219) 
191. No chemical change occurs without an accompanying energy 
change. (93) 
192. The heat of formation of any chemical compound equals its 
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heat of decomposition. (162) 
193. When a chemical change takes place without the addition of 
heat from an external source, that substance which has the 
greatest heat of formation will tend to form. (248) 
194. Reactions occuring at ordinaty temperatures are predominately 
exeothermic. (182) 
M. Structure of Matter 
195. All matter is composed of single elements or combinations 
of several elements and can be analyzed by chemical pro¬ 
cesses and divided into these constituents. (44) 
196. All substances are made up of small particles called mole¬ 
cules, which are alike in the same substance (except for 
variations in molecular weight due to isotopes) but dif¬ 
ferent in different substances. (28) 
. 197. Elements are made up of small particles of matter called 
atoms which are alike in the same element (except for oc¬ 
casional differences in atomic weight, i.e., isotopes) 
but different in different elements. (98) 
198. The orderly arrangement of molecules, atoms, or ions in 
crystals give crystal regular form. (216) 
199. Equal volumes of all gases under similar conditions of 
temperature and pressure contain very nearly the same 
number of molecules. (8) 
200. Atoms of all elements are made up of protons, neutrons, and 
electrons; and differences between atoms of different ele¬ 
ments are due to the number of protons and neutrons in the 
nucleus and to the condiguration of electrons surrounding 
the nucleus. (108) 
201. The electrons within an atom form shells about the nucleus, 
each of which contains a definite number of electrons. (215) 
202. Most atoms have the property of losing, gaining, or sharing 
a number of outer shell electrons. (195) 
203. The properties of the elements show periodical variations 
with their atomic numbers. (211) 
204. The energy shown by atoms in completing their outer shell 
by adding, losing, or sharing electrons determining their 
chemical activity. (166) 
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205. The valence of an atom is determined by the number of 
electrons it gains, loses, or shares in chemical reactions. 
(204) 
206. A few elements are inert or chemically inactive because 
their atoms are so constructed as to becomplete in them¬ 
selves; i.e., their outer electron rings have no tendency 
to gain or lose electrons. (213) 
207. The gravimetric compostion of a compound may be found by 
multiplying the atomic weights of the elements by their 
subscripts in the formula of the compound. (225) 
208. Equal amounts of heat raise equal numbers of atoms of all 
elecents in the solid state through nearly equal intervals 
of temperatures. (*) 
209. The specific heats of many elements are approximately in¬ 
versely proportional to their atomic weights. (252) 
210. Oxidation always envolves the removal or sharing of elec¬ 
trons from the element exidized, while the reduction 
always add or shares with the element reduced. (7) 
211. Oxidation and reduction occur simultaneously and are 
quantitatively equal. (6) 
212. Metals comprise a group of elements (other than hydrogen) 
whose atoms have a tendency to lose electokns readily and 
whose compoinds when dissolved in polar solvents are 
capable of forming positive ions. (143) 
213. Non-metals comprise a group of elements whose atoms tend 
to gain or share electrons and whose compounds, when dis¬ 
solved in polar solvents, are capable of forming negatcve 
ions. (253) 
214. Metals may be arranged in an activity series according to 
215. Non-metals can be arranged in an activity series according 
to their tendency to pass into ionic form by gaining 
N, Solutions and Colloids 
216. The ingredients of a solution are homogeneously distributed 
through each other. (234) 
217. Any substance soluble in two immiscible liquids will dis¬ 
tribute itself between the two in proportion to its solubility 
in the two liquids. (260) 
218. The solubility of solttes is affected by heat, pressure, and 
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the nature of the solute and solvent. (84) 
219. The solubility of a gas in an inert solvent varies directly 
with the pressure to which a gas is subjected. (188) 
220. In a saturated solution, the product of the molar concentra¬ 
tions of the ions is constant. (*) 
221. Suspended particles of colloids have a continuous, erratic 
movement due to colloidal, molecular, or ion impacts. (76) 
222. Surface reactions predominate in all non-homogeneous 
reactions. (187) 
223. Colloids show greater chemical activity than the solid sub¬ 
stances in mass, since rates of reaction are proportional 
to the surface area of the solid, other factors being equal. 
(241) 
224. Colloids have the property of absorption to an anusual 
degree. (165) 
225. Collodial particles may carry electrical charges. (240) 
226. Temperature changes, pressure changes, the presence of 
electrolytes or the presence of oppositely charged particles 
may cause colloids to precipitate. (233) 
227. All chemical reactions which start with the same quantities 
of original substances, liberate the same amount of energy 
in reading a given final state, irrespective of the process 
by which the final state is reached. (151) 
0. Ions in Solution - Electrolytes 
228. If stress is applied to a reversible chemical system, there 
will be a readjustment in the system to relieve the stress. 
(258) 
229. The speed of chemical reaction is increased by increasing 
tee concentration of any of the reactions; and is decreased 
by decreasing the concentration of any of the reactants. 
(88) 
230. Chemical reactions may be carried more nearly to completion 
by any condition that established an unusually low concen¬ 
tration of one of the products. (259) 
231. Whenever the product of the concentrations of any two ions 
in a mixture exceeds the value of the ion product in a 
saturated solution of the compound formed by their union, 
this compound will be precipitated. (107) 
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232. Whenever the product of the concentrations of any two ions 
in a mexture is less than the value of the ion product in 
a saturated solution of the compound formed by their union, 
this compound, if present in the solid form, will be dis¬ 
solved. (138) 
233. Simple ionic reactions are typically rapid reactions. (256) 
234. The rates of many reactions areaaffected by the presence 
of substances which do not enter into the completed 
chemical reaction. (197) 
235. Acids and bases are substances which in water solution ionize 
to give hydrogen and hydroxyl ions, respectively, from their 
constituent elements. (137) 
236. The activity of an acid or base is proportional to the de¬ 
gree of ionization of the compound when in solution. (218) 
237. The exchange of the negative and positive ions of acids 
and bases results in the formation of water and a salt. (190) 
238. Salts of strong acids and strong bases undergo negligible 
hydrolysis, while salts of inactive acide and inactive bases 
undergo more marked hydrolysis. (180) 
239. Electrolytes dissolved in water exist partially or completely 
as electrically charged particles called ions. (136) 
240 The properties of alloys are dependent upon the relative a- 
mounts of their components, the extent of their compound 
formation, and upon the crystalline structure of the mixuure. 
(126) 
P. Garbon and Organic Chemistry 
241. Carbon atoms from a number of "type groups" of compounds 
which are determined by the elements present and by the 
structural combinations of the atoms within the molecules. 
(155) 
242. Unsaturated hydrocarbons are active chemically and form many 
compounds by addition. (232) 
243. Saturated hydrocarbons are relatively inactive chemically 
but form compounds by substitutions. (*) 
244. The boiling point of hydrocarbons increases with an increases 
in molecular weight. (156) 
245. Molecules of some compounds under polymerization. (263) 
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246. Alcohols react with acids to form esters and ethers. (255) 
247. Alcohols oxidize to aldehydes, ketones, and acids. (*) 
248. Elements and compounds to which the calls of living 
organisms react specifically produce physiological effects. 
249. The enzymes, vitamins, and harmones are chemical regulators 
of the reactions that occur in living organisms. (186) 
250. The earth's surface may be elevated or lowered by interior 
forces. (39) 
Principles of Geology 
Q. Diastrophism and Vulcanism 
251. The earth's surface may be elevated or lowered by interior 
forces. (39) 
252. Forces within the earth may cause breaks to appear in the 
earth's crust. (161) 
253. Earthquakes are produced by the sudden slipping of earth 
materials along faults. (145) 
254. Rocks may be folded to form mountains. (214) 
255. Strata of rocks occur in the earth's crust in the order 
in which they were deposited, except in the case of over¬ 
thrust faults. (183) 
256. Igneous rock may be formed from materials intruded into 
other rocks. (224) 
257. Rocks may be formed by the cooling and solidifying of 
molten material. (196) 
258. Rocks may be formed by the compacting and cementing of 
sediments. (168) 
259. Rocks may be metamorphosed, or changed, by heat, pressure, 
and flexion. (150) 
R. Degradiation 
260. Parent material for the development of soils is formed 
through the physical disintegration and chemical decom¬ 
position of rock particles and organize matter. (130) 
261. The nature movements of air water and solids on the earth 
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262. When elevations or depressions are created upon the surface 
of the earth, the elevations are usually attacked by the 
agents of erosion, the elevations are usually attacked by 
the agents of erosion, and the materials are carried to the 
depressions. (51) 
263. The rate of erosion is inversely proportional to the resist¬ 
ance of rocks to decomposition and disintegration. (91) 
264. Continual erosion relults in decreasing the average density 
of continental masses, and continual deposition in increas¬ 
ing the average density of rocks under the ocean. (179) 
265. Streams, generally, are lowering the surface of land in 
some places and building it up in other places. (135) 
266. The transporting poer of streams varies approximately as 
the fifth power of the velocity. (110) 
267. Streams, potentially, have a regular cycle: youth, maturity, 
and old age. (173) 
268. Falls or rapids tend to develop in a stream bed wherever the 
stream flows over a hard stratum to a soft one. (160) 
